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  ﭼﮑﯿﺪه
، ﯾﮑـﯽ از  )IBT ;yrujni niarb citamuart(آﺳﯿﺐ ﻣﻐـﺰی ﺗﺮوﻣﺎﺗﯿـﮏ  :و اﻫﺪاف ﻣﻘﺪﻣﻪ
دﻻﯾﻞ اﺻﻠﯽ ﻧﺎﺗﻮاﻧﯽ و ﻣﺮگ و ﻣﯿﺮ درﺳﺮﺗﺎﺳﺮ ﺟﻬﺎن ﻣﯽ ﺑﺎﺷﺪ ﺑﻪ ﻃﻮری ﮐﻪ ﭘﯿﺶ ﺑﯿﻨـﯽ ﺷـﺪه 
، ﺑﻪ ﺳﻮﻣﯿﻦ ﻋﺎﻣﻞ ﻣﺮگ و ﻣﯿﺮ در ﺟﻬﺎن ﺗﺒﺪﯾﻞ ﺧﻮاﻫـﺪ ﺷـﺪ. ﺑـﺎ وﺟـﻮد ﺗﺤﻘﯿﻘـﺎت ٠٢٠٢ﺗﺎ ﺳﺎل
ﻣﻌﺮﻓﯽ ﻧﺸﺪه اﺳﺖ. اﺳﺘﻔﺎده از ﺳﻠﻮل ﻫﺎی IBTﻓﺮاوان، ﺗﺎﮐﻨﻮن درﻣﺎن ﻣﻮﻓﻘﯿﺖ آﻣﯿﺰی ﺑﺮای 
وﯾﮑﺮدﻫﺎی درﻣﺎﻧﯽ ﻣـﻮرد ﺗﻮﺟـﻪ در ﺗﺤﻘﯿﻘـﺎت ﭘﺰﺷـﮑﯽ اﺳـﺖ. اﺛـﺮات ﻣﻔﯿـﺪ ﺑﻨﯿﺎدی، ﯾﮑﯽ از ر
در آﺳﯿﺐ ﻫﺎی ﺳﯿﺴﺘﻢ  )CSM ;llec mets lamyhcnesem(ﺳﻠﻮل ﻫﺎی ﺑﻨﯿﺎدی ﻣﺰاﻧﺸﯿﻤﺎل 
ﻧﺸﺎن داده ﺷـﺪه اﺳـﺖ.  IBTاز ﺟﻤﻠﻪ  )SNC ;metsys suovren lartnec(ﻋﺼﺒﯽ ﻣﺮﮐﺰی 
ﺳـﻠﻮل ﻫـﺎی  ﺑـﯿﻦ آﻧﻬـﺎاز ﻣﻨـﺎﺑﻊ ﻣﺨﺘﻠﻔـﯽ ﻣﺸـﺘﻖ ﺷـﺪه ﮐـﻪ از  CSMدر ﺳﺎل ﻫـﺎی ﮔﺬﺷـﺘﻪ 
ﮐﻪ ﺑﻪ ﻋﻨﻮان ﺳﻠﻮل ﻫـﺎﯾﯽ    )CSMO ;llec mets lasocum laro(ﻣﺰاﻧﺸﯿﻤﺎل ﻣﺨﺎط دﻫﺎن
ﺑﺎ ﻣﻨﺸﺎ ﺳﺘﯿﻎ ﻋﺼﺒﯽ ﺗﻮﺻﯿﻒ ﻣﯽ ﺷﻮﻧﺪ، ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻗﺪرت ﺗﺮﻣﯿﻤﯽ ﺑﺎﻻی ﻣﺨﺎط دﻫﺎﻧﯽ اﺧﯿﺮا 
ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ اﻫﻤﯿﺖ و ﺗﻮﺻﯿﻪ اﺳﺘﻔﺎده از ﺳـﻠﻮل ﻫـﺎی ﺑﻨﯿـﺎدی و از  ﻣﻮرد ﺗﻮﺟﻪ ﻗﺮار ﮔﺮﻓﺘﻪ اﻧﺪ.
، در ﻣﻄﺎﻟﻌـﻪ ﺣﺎﺿـﺮ IBTﮕﺮ ﺳﻮ ﻋﺪم ﻣﻮﻓﻘﯿﺖ ﮐﺎﻓﯽ در روش ﻣﺒﺘﻨﯽ ﺑﺮ دارو درﻣﺎﻧﯽ ﺑﺮای دﯾ
 ﻓﺸﺎر داﺧﻞ ﺟﻤﺠﻤـﻪ ای ،اﺛﺮ ﺗﯿﻤﺎر ﺳﻠﻮل ﻫﺎی ﺑﻨﯿﺎدی ﻣﺰاﻧﺸﯿﻤﺎل ﻣﺨﺎط دﻫﺎن ﺑﺮ ادم ﻣﻐﺰی
، ﭘﯿﺎﻣﺪﻫﺎی ﻧﻮروﻟﻮژﯾﮏ، ﻫﯿﺴﺘﻮﭘﺎﺗﻮﻟﻮژﯾﮏ، ﺷﺒﻪ اﺿﻄﺮاﺑﯽ )PCI ;erusserP lainarC artnI(
  ﺠﺎد ﺷﺪه در ﻣﻮش ﻫﺎی ﺻﺤﺮاﯾﯽ ﻧﺮ ﺑﺮرﺳﯽ ﺷﺪ.ﻣﻨﺘﺸﺮ اﯾ IBTو ﺷﻨﺎﺧﺘﯽ در 
ﺳﺮ ﻣـﻮش ﺻـﺤﺮاﻳﻲ ﻧـﺮ ﻧـﮋاد   ٤٨از  ،در اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﻣﺪاﺧﻠﻪ اي ﺗﺠﺮﺑﻲ :ﺗﺤﻘﯿﻖروش 
(، ﺣـﻼل mahsﭼﻬـﺎر ﮔـﺮوه ﺷـﻢ ) ﮔـﺮم اﺳـﺘﻔﺎده ﺷـﺪ ﮐـﻪ ﺑـﻪ ٠٠٢-٠٥٢ﺑـﺎ وزن  ratsiW
 ٧زﻳـﺮ ﮔـﺮوه ﺳـﻪ ﻫـﺮ ﮔـﺮوه ﺑـﻪ  ﺗﻘﺴﯿﻢ ﺷﺪﻧﺪ. (llec mets،CS( و ﺳﻠﻮل ﺑﻨﯿﺎدی )elcihev)
 IBTﺳـﺎﻋﺖ ﺑﻌـﺪ از  ۸۴و  ۴۲در  ﻫﻴﺴﺘﻮﭘﺎﺗﻮﻟﻮژﻳﮏ و ﭘﻴﺎﻣﺪ ﺗﺎﻳﻲ ﺗﻘﺴﻴﻢ ﺷﺪ. ﻣﺤﺘﻮاي آب ﻣﻐﺰ
 amoc yraniretev آزﻣـﻮن ﭘﻴﺎﻣـﺪ ﻧﻮروﻟﻮژﻳـﮏ )ﺑـﺎ اﺳـﺘﻔﺎده از  و PCIارزﯾﺎﺑﯽ ﺷﺪ. ﻣﻴـﺰان 
، ۴، ۱( ﮐﻮﺗـﺎه ﻣـﺪت در ﻗﺒـﻞ، sksat maeb آزﻣﻮن ﺑﺎ اﺳﺘﻔﺎده از )  ( و ﺣﺮﮐﺘﻲSCV ;elacs
 آزﻣـﻮن ﺑـﺎ اﺳـﺘﻔﺎده از ﭘﻴﺎﻣﺪ ﻧﻮروﻟﻮژﻳﮏ )ﺑﺮرﺳﯽ ﺷﺪ. ارزﯾﺎﺑﯽ  IBTﺳﺎﻋﺖ ﺑﻌﺪ از  ۸۴و  ۴۲
 nepo :TFO  tset آزﻣﻮن  ﺑﺎ اﺳﺘﻔﺎده از( و ﺣﺮﮐﺘﻲ )SSN ;erocs ytireves cigoloruen
و  (ezam sulp detavele :MPEآزﻣـﻮن ﺑـﺎ اﺳـﺘﻔﺎده از ( ﻃﻮﻻﻧﻲ ﻣـﺪت،  اﺿـﻄﺮاب )dleif
روز  ۱۲و  ۴۱، ۷، ۳در ﻗﺒـﻞ،  (MWM ;ezam retaw sirroMآزﻣـﻮن ﺑـﺎ اﺳـﺘﻔﺎده ازﺣﺎﻓﻈﻪ )
 ﺻﻮرت ﮔﺮﻓﺖ. IBTﺑﻌﺪ از 
رخ داد  ، در ﮔـﺮوه  IBTﺳـﺎﻋﺖ ﺑﻌـﺪ از  ۸۴و  ۴۲اﻓﺰاﯾﺶ در ﺧﯿﺰ ﻣﻐـﺰی ﮐـﻪ  ﯾﺎﻓﺘﻪ ﻫﺎ:
در ﻣﻐﺰ ﺣﯿـﻮان ﻫـﺎی ﺗﺮوﻣـﺎﯾﯽ در PCI (. <P۱۰۰٫۰ )ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﺣﻼل ﮐﺎﻫﺶ ﯾﺎﻓﺖ CS
در ﯾـﮏ ﺳـﺎﻋﺖ  CSﻫﻤﻪ ی زﻣﺎن ﻫﺎی ﺑﻌﺪ از آﺳﯿﺐ اﻓﺰاﯾﺶ ﯾﺎﻓﺖ و  اﯾﻦ اﻓﺰاﯾﺶ در ﮔﺮوه 
(  ﭘـﺲ از آﺳـﯿﺐ، ﻧﺴـﺒﺖ ﺑـﻪ <P۱۰۰٫۰ )ﺳﺎﻋﺖ ۸۴و  ۴۲(، <P۱۰٫۰(، ﭼﻬﺎر ﺳﺎﻋﺖ )<P۵۰٫۰)
در ﺣﯿﻮاﻧﺎﺗﯽ ﮐﻪ دﭼﺎر آﺳﯿﺐ ﻣﻐﺰی ﺷﺪه ﺑﻮدﻧﺪ اﻓﺰاﯾﺶ ﯾﺎﻓﺖ ﮐـﻪ  SSNﮔﺮوه ﺣﻼل ﻣﻬﺎر ﺷﺪ.
ﺣﺎﻓﻈﻪ (. <P۱۰۰٫۰ )ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﺣﻼل  ﺑﻬﺒﻮد ﺑﺨﺸﯿﺪ  CSرا در ﮔﺮوه  SSN،   CSﻮﯾﺰ ﺗﺠ
ﮐـﺎﻫﺶ ﻣﯿـﺰان اﺿـﻄﺮاب در . (<P۵۰٫۰)در ﮔﺮوه درﻣﺎن ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﺣﻼل اﻓﺰاﯾﺶ ﯾﺎﻓﺖ 
ﮐـﺎﻫﺶ زﻣـﺎن  ،ﮔﺮوه درﻣﺎن ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه آﺳﯿﺐ ﻣﻐﺰی ﻣﺸﺎﻫﺪه ﺷﺪ ﺷﺎﺧﺺ اﯾﻦ ﮐﺎﻫﺶ
ﺑـﺎزوی ﺑـﺎز  درﺻﺪ زﻣﺎن ﺳﭙﺮی ﺷـﺪه در اﻓﺰاﯾﺶ  ( و<P۱۰۰٫۰ )ﺳﭙﺮی ﺷﺪه در ﺑﺎزوی ﺑﺴﺘﻪ 
( در <P۱۰۰٫۰ ) ﺑﻌـﺪ از آﺳـﯿﺐ ۱۲، و۴۱، ۷و روزﻫـﺎی  ( <P۱۰٫۰ )ﺑﻌـﺪ از آﺳـﯿﺐ  ۳در روز 
ﺳﻠﻮل ﺑﻨﯿﺎدی ﺑﺎﻋﺚ ﺑﻬﺒـﻮد ﭘﯿﺎﻣـﺪ  ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﺣﻼل ﺑﻮد. در اﯾﻦ ﻣﻄﺎﻟﻌﻪ ، ﺗﺠﻮﯾﺰ CSﮔﺮوه 
در  و ﺑﻬﺒـﻮد ﺗﻌـﺎدل( <P۱۰٫۰ )ﺳـﺎﻋﺖ  ۸۴، در (<P۱۰۰٫۰)  ﺳﺎﻋﺖ ۴۲در  ﺣﺮﮐﺘﯽ ﮐﻮﺗﺎه ﻣﺪت
از آﮐﺴـﻮﻧﯽ ﺗﮑﺜﯿـﺮ ﻣﯿﮑﺮوﮔﻠﯿـﺎ و ﺗﺨﺮﯾـﺐ  ،( ﺣﯿـﻮان ﺷـﺪ. اﻟﺘﻬـﺎب<P۱۰۰٫۰ ) ﺳـﺎﻋﺖ ۸۴و  ۴۲
 ۸۴و  ۴۲در  اﺳﺖ ﮐﻪ در ﻣﻄﺎﻟﻌـﻪ ی ﺣﺎﺿـﺮ اﻟﺘﻬـﺎب ﭘﯿﺎﻣﺪﻫﺎی ﻫﯿﺴﺘﻮﭘﺎﺗﻮﻟﻮژﯾﮏ آﺳﯿﺐ ﻣﻐﺰی
 )ﺳــﺎﻋﺖ  ۸۴و در ( <P۱۰٫۰ )ﺳــﺎﻋﺖ  ۴۲و ﺗﺨﺮﯾ ــﺐ آﮐﺴ ــﻮﻧﯽ در   ( <P۱۰٫۰ ) ﺳــﺎﻋﺖ 
 ﺑﺎ ﺗﺠﻮﯾﺰ ﺳﻠﻮل ﺑﻨﯿﺎدی ﮐﺎﻫﺶ ﯾﺎﻓﺖ.  ،(<P۵۰٫۰
ﺑﻌـﺪ از آﺳـﯿﺐ، ﺑﺎﻋـﺚ  CSMOﺗﺠـﻮﯾﺰ  اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﻧﺸـﺎن داد ﮐـﻪﻧﺘﯿﺠﻪ ﮔﯿﺮی: ﺑﺤﺚ و 
ﺷـﺪ. ﻧﻘـﺺ ﭘﯿﺎﻣـﺪ  IBTﺑﻌـﺪ از  PCIﮐﺎﻫﺶ ﺧﯿﺰ ﻣﻐﺰی، ﮐﺎﻫﺶ اﻟﺘﻬـﺎب، ﺗﮑﺜﯿـﺮ ﻣﯿﮑﺮوﮔﻠﯿـﺎ و 
ﻧﻮروﻟﻮژﯾﮏ و ﺣﺮﮐﺘﯽ و ﻫﻤﭽﻨﯿﻦ رﻓﺘﺎر ﺷﺒﻪ اﺿﻄﺮاﺑﯽ و اﺧﺘﻼل ﺣﺎﻓﻈـﻪ  ﺑـﻪ دﻧﺒـﺎل ﻣﺼـﺮف 
ﺑﻌﺪ از آﺳﯿﺐ ﮐﺎﻫﺶ ﯾﺎﻓﺖ.  ﺑﻬﺒﻮد ﭘﯿﺎﻣﺪﻫﺎی ﺣﺮﮐﺘﯽ، ﻧﻮروﻟﻮژﯾﮏ و رﻓﺘﺎری ﺷﻨﺎﺧﺘﯽ  CSMO
و ﻓﻌﺎﻟﯿـﺖ  PCIﺑﻌﺪ از آﺳﯿﺐ ﻣﺸﺎﻫﺪه ﺷﺪه ﻣﻤﮑﻦ اﺳﺖ ﺑﻪ ﻋﻠﺖ ﮐﺎﻫﺶ ادم ﻣﻐﺰی، اﻟﺘﻬﺎب، 
اﯾـﻦ ﻧﺘـﺎﯾﺞ ﭘﯿﺸـﻨﻬﺎد ﻣـﯽ ﮐﻨـﺪ ﮐـﻪ اﺳـﺘﻔﺎده از  ﺑﺎﺷـﺪ.  CSMOﻣﯿﮑﺮوﮔﻠﯿﺎ ﺑـﻪ دﻧﺒـﺎل ﻣﺼـﺮف 
ﺘﻼت ﻧﻮرودژﻧﺮاﺗﯿﻮ در آﯾﻨﺪه ﻣـﻮرد ﺗﻮﺟـﻪ ﻗـﺮار ﺑﮕﯿـﺮد. و ﺷﺎﯾﺪ اﺧ  IBTﻣﯽ ﺗﻮاﻧﺪ در   CSMO
اﯾﻤﻨـﯽ  اﯾـﻦ  ﭽﻨـﯿﻦ اﻟﺒﺘﻪ ﺗﺤﻘﯿﻘﺎت ﺑﯿﺸﺘﺮ ﻧﯿﺎز اﺳﺖ ﺗﺎ ﻣﮑﺎﻧﯿﺴﻢ ﻫﺎی درﮔﯿﺮ در اﯾﻦ ﻣﻮرد و ﻫﻤ
  ﻣﺪاﺧﻠﻪ ﺗﻌﯿﯿﻦ ﺷﻮد . 
آﺳﯿﺐ ﻣﻐﺰی ﺗﺮوﻣﺎﺗﯿﮏ، ﺳﻠﻮل ﺑﻨﯿﺎدی، ﺧﯿﺰ ﻣﻐﺰی، ﻓﺸﺎر داﺧﻞ ﺟﻤﺠﻤﻪ ای، ﮐﻠﯿﺪواژه ﻫﺎ: 
 ﭘﯿﺎﻣﺪ ﻧﻮروﻟﻮژﯾﮏ، رﻓﺘﺎر ﺷﺒﻪ اﺿﻄﺮاﺑﯽ، ﭘﯿﺎﻣﺪ ﻫﯿﺴﺘﻮﭘﺎﺗﻮﻟﻮژﯾﮏ
 
 
 
 
 
ABSTRACT 
  
           Introduction: Traumatic brain injury (TBI) is one of the leading 
causes of morbidity and mortality throughout the world. It will probably 
become the third leading cause of death in the world by the year 2020. 
Despite extensive research, successful treatment for TBI has not been 
introduced yet. The use of stem cells is one of considered therapeutic 
approaches in medical research. The beneficial effects of mesenchymal 
stem cells (MSCs) in damage of the central nervous system (CNS), 
including some of TBI models, have been shown. The mesenchymal cells 
lining of the mouth (oral mucosal stem cells; OMSCs) as cells originating 
from the neural crest have considered because of their high reparative 
potency recently. Given the importance and recommendation the use of 
stem cells and on other hand, the failure of drug therapy in TBI, the effect 
of oral mucosal mesenchymal stem cells administration after TBI was 
evaluated on brain edema, neurological and histopathological outcomes, 
and cognitive, motor and like-anxiety behaviors in rats in current study. 
Methods: In this experimental study, 56 male Wistar rats weighing 
250-200 g randomly assigned to four groups sham, TBI, vehicle and stem 
cell.	 Brain edema (using brain water content) and histopathological 
outcome were assessed 24 and 48 h after TBI. Evaluating short- time 
neurological (using veterinary coma scale; VCS) and motor outcome (using 
standard beam tasks), and recording intracranial pressure (ICP) were 
performed before, 1, 4, 24 and 48 hours after TBI. Motor (using open field 
test, OFT) and neurological outcome (using standard neurologic severity 
score; NSS), and memory (using water maze Morris, MWM) and anxiety-
like (using elevated plus maze, EPM) behaviors were evaluated 3, 7, 14 
and 21 days after TBI. TBI was induced of moderate and diffuse type.  
Results: An increase in brain edema occurred after TBI (P<0.001), at 
24 and 48 hours agter injury, that reduced in SC group compared to the 
vehicle group (P<0.001).	ICP increased at all times after the injury 
(P<0.001) and this increase at 1 hour (P<0.05), 4 hours (P,0.01), 24 and 48 
hours after injury was inhibited in SC group compared to the vehicle group 
(P<0.001).	NSS increased at all times after the damage (P<0.001)  and 
reduced following administration of OMSC in the SC group compared to the 
vehicle group (P<0.001).	increased memory following administration of 
OMSC in the SC group compared to the vehicle group (P<0.05). Reduction 
in anxiety-like behavior post-injury was observed in the treatment group in 
comparison to TBI group.	Reduction in this behavior was observed as 
increasing the percent time spent in the open arm  at 3 days after TBI 
(P<0.01), and 7, 14, 21 days after TBI (p<0.001). decreasing the time spent 
in closed arm at all times after TBI (P<0.001) SC group in comparison to 
the vehicle group.	Administration of OMSC also significantly improved 
short-term motor outcome at 24 hours (P<0.001), 48 hours (P<0.01) and 
balance at 24 and 48 hours after TBI SC group in comparison to the vehicle 
group (P<0.001).	Increased inflammation, microglia and axonal 
degeneration after TBI  was abserved that attenuated inflammation at 24 
and 48 hours after TBI (P<0.01), decrease axonal degeneration at 24 hours 
(P<0.01) and 48 hours after TBI (P<0.05) following OMSCs administration 
compared to vehicle group. 
Conclusion: This study showed that administration of OMSC reduced 
brain edema, inflammation, ICP, and microglia activity after TBI. Long-term 
neurologic and motor outcome deficits as well as anxiety-like behavior and 
memory impairment reduced following OMSC administration after injury. 
Improved motor, neurological, and cognitive-behavioral consequences after 
injury may be due to reducing inflammation and microglia proliferation after 
OMSC administration. The results suggest that using OMSC could be 
considered in TBI and perhaps other neurodegenerative disorders. 
However, further research is needed to finding the mechanisms involved as 
well as safety of this intervention.  
Keywords: Traumatic brain injury, Stem cell, Brain edema, Intracranial 
pressure, Neurological outcome, Inflammation, Anxiety-like behavior, 
Histopathological outcome 
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